Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy Dovepress 

open access to scientific and medical research 



Q Open 



Access Full Text Article 



COMMENTARY 



Treatment of type 2 diabetes in chronic kidney 
disease: a case for linagliptin in the treatment 
of diabetes in severe renal impairment 



David Scott 

Clinical Research Development 
Associates, Rosedale, NY, USA 



Correspondence: David Scott 
Clinical Research Development 
Associates, I Cross Island Plaza, LL4, 
Rosedale, NY I 1413, USA 
Tel+I 718 276 4750 
Fax+I 718 276 4571 

Email dscott@clinicalresearchdevelopment. 
org 



This article was published in the following Dove Press journal: 
Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 
I October 20 1 3 

Number of times this article has been viewed 



Abstract: Diabetes is the leading cause of chronic kidney disease, and the prevalence of both 
diseases is rising worldwide. Treatment of type 2 diabetes is difficult in patients with chronic 
kidney disease because most oral antidiabetic agents are affected by renal function and their use 
may be contraindicated in this patient population. Antidiabetic agents that can be used in patients 
with type 2 diabetes and declining renal function are needed. Incretin-based therapies, such 
as dipeptidyl peptidase-4 inhibitors, are a recent therapeutic class of glucose-lowering agents 
that may offer an effective treatment option in patients with chronic kidney disease. Within the 
dipeptidyl peptidase-4 class, linagliptin has a unique profile with a primarily nonrenal route of 
elimination, requiring no dose adjustment in patients with chronic kidney disease. This com- 
munication summarizes the findings of a 1-year, randomized, double-blind, placebo-controlled 
study demonstrating the favorable safety and efficacy profile of linagliptin in patients with type 2 
diabetes and severe renal impairment. 

Keywords: renal impairment, incretin, DPP-4 inhibitor, type 2 diabetes 

Commentary 

The treatment of type 2 diabetes in advanced chronic kidney disease poses a tre- 
mendous challenge in our clinical practices. One of the most difficult issues in this 
patient population is that loss of renal function results in marked metabolic and fluid 
disturbances that may preclude the safe use of certain classes of oral antidiabetic 
agents. The use of some agents in the presence of renal impairment is complicated by 
excessive weight gain, edema, and hypoglycemia. As a result, once a patient progresses 
to more advanced chronic kidney disease, treatment of diabetes is typically limited to 
only a few therapies. Thus, there is certainly an unmet need to evaluate newer classes 
of antidiabetic therapies in chronic kidney disease. Incretin-based therapies, includ- 
ing glucagon-like peptide- 1 analogs and dipeptidyl peptidase-4 (DPP-4) inhibitors, 
have been clinically available for several years, and may offer an effective treatment 
option in the presence of chronic kidney disease owing to favorable efficacy, safety, 
and tolerability profiles in this patient population. This communication summarizes the 
findings of a 1-year, randomized, double-blind, placebo-controlled study demonstrating 
the favorable safety and efficacy profile of linagliptin in patients with type 2 diabetes 
and severe renal impairment. 1 

The US Renal Data System annual report for 2012 estimates that the over- 
all prevalence of chronic kidney disease (defined as glomerular filtration rate 
[GFR] < 60 mL/min/1.73 m 2 ) has risen slightly from 12% in 1994 to 14% in 2010. 2 
Globally, chronic kidney disease has steadily increased over the past decade, with 



submit your manuscript | www.dovepress.c 
Dovepress 

http://dx.doi.org/ 1 0.2 1 47/DMSO.S5 1 795 



Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 20 1 3:6 359—363 



359 



© 2013 Scott This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution - Non Commercial (imported, v3.0) 
I License. Ihe full terms ot the License are available at httpy/creativecommons.org/licenses/by-nc/i.OY Non-commercial uses of the work are permitted without any further 
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at http://wwwdavepress.com/peniiissiansphp 



Scott 



Dovepress 



prevalence rates in many countries comparable with or higher 
than in the US and progressing at an estimated annual growth 
rate of roughly 8%. 3 The most prevalent causes of renal 
disease are diabetes and hypertension. 3 For example, in the 
year 2007, diabetic kidney disease was the underlying cause 
of more than half of end-stage renal disease cases. 4 

As individual risk factors, conditions such as obesity, 
hypertension, and cardiovascular disease are each associ- 
ated with an increased risk of developing chronic kidney 
disease, with diabetes posing the greatest risk (odds ratio 
3. 38^4. 08). 2 Currently, the estimated prevalence of diabetic 
kidney disease is 3.3% of the US population, correspond- 
ing to more than 10 million people. 5 The resulting national 
economic burden of diabetic kidney disease is astounding. 
In 20 1 0, the estimated total Medicare spending for treatment 
of patients with diabetic kidney disease was S57.5 billion 
dollars, which amounts to nearly 30% of the entire Medicare 
budget. 6 The interplay between cardiovascular and renal dis- 
ease is complex and bidirectional; cardiovascular disease can 
lead to renal dysfunction and, at the same time, the presence 
of impaired renal function can worsen cardiovascular risk. 
Patients with mild or moderate kidney disease, end-stage 
renal disease, or even proteinuria without reduced GFR are 
at increased risk of cardiovascular mortality. 2 In addition to 
the atherosclerosis common to patients with type 2 diabetes 
and normal renal function, a higher proportion of patients 
with end-stage renal disease also experience chronic heart 
failure and sudden cardiac death. 7 In this patient population, 
the leading cause of death is sudden cardiac failure, account- 
ing for roughly one quarter of patient mortality. 2 

Therefore, looking forward to the future of the diabetes 
landscape, management of patients with renal and cardio- 
vascular disease will present significant treatment challenges 
at global, national, and practice levels alike. The latest esti- 
mates on the rate of the global diabetes epidemic place the 
number of people with diabetes at 522 million by the year 
2030. 8 With the prevalence of diabetes expanding at such a 
tremendous rate, the economic burden imposed by diabetic 
kidney disease will continue to exert significant strain on 
national health care systems, while individual health care 
providers will more frequently be faced with the challenges 
associated with management of patients with type 2 diabetes 
and declining renal function. 

Several studies have demonstrated the importance 
of glycemic control for the prevention of microvascular 
complications such as impaired renal function. 9 Thus, the 
availability of antihyperglycemic agents that may be used in 



patients with declining renal function presents an important 
treatment advantage. McGill et al recently published a study 
of the DPP-4 inhibitor linagliptin in patients with severe 
renal impairment. 1 Given its primarily hepatobiliary route of 
elimination from the body, 10 linagliptin is approved for use 
in patients with declining renal function, at the same dose 
level as in patients with normal renal filtration. 10 

The study recently published by McGill et al 1 provides 
the first demonstration of the long-term safety and efficacy 
profile of linagliptin when used in patients with severe renal 
impairment. This was a 1-year, randomized, double-blind, 
placebo-controlled study in 133 patients with estimated 
GFR < 30 mL/min/1 .73 m 2 (not requiring dialysis). Patients 
received linagliptin or placebo as add-on to previous stable 
(>8 weeks) therapies, which permissibly included insulin, 
sulfonylurea, pioglitazone, glinides, or an a-glucosidase 
inhibitor. The efficacy endpoint was glycosylated hemoglo- 
bin (HbA lc ) change from baseline to week 12 (primary) and 
week 52 (secondary), whereas the primary safety endpoints 
included the frequency and intensity of adverse events, 
withdrawals because of adverse events, physical examina- 
tions, 12-lead electrocardiograms, vital signs, and clinical 
laboratory assessments throughout the study. 

Treatment with linagliptin was associated with improve- 
ments in glycemic control comparable with those seen in 
patients with normal renal function (Figure 1A and B). 
The mean placebo-adjusted HbA k changes from baseline 
(8.2% + 1%) were -0.60% at week 12 (95% confidence 
interval [CI]-0.89 to -0.3 1; P < 0.000 1 ) and -0.72% at week 
52 (95% CI - 1 .03 to -0.4 1 ; P < 0.000 1 ). Importantly, a larger 
proportion of patients treated with linagliptin achieved 
HbA lc < 7.0% (from baseline HbA lc > 7.0%) compared 
with placebo (18% versus 10%, respectively). These values 
yielded an odds ratio for achieving HbA lc < 7.0% of 2.9 
(95% CI 0.769-10.836, P= 0.2225). 

In addition to demonstrating glycemic efficacy in patients 
with severe renal impairment, linagliptin therapy was asso- 
ciated with a favorable safety profile. After 52 weeks, the 
overall incidence of adverse events in patients receiving 
linagliptin was comparable with that reported for placebo 
(94% versus 92%). Among those who discontinued treat- 
ment, 12% of cases in the linagliptin group versus 17% in 
the placebo group were due to adverse events. The ability 
to offer a well tolerated antidiabetic treatment to a group of 
patients who are facing symptoms related to chronic kidney 
disease offers a tremendous potential in this setting in improv- 
ing glycemic control. 
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Linagliptin in renal impairment 



12 weeks 



HbA 10 

All <8% >8% 



HbA lc 

All <8% >8% 




66 35 31 

Linagliptin 



62 26 36 

Placebo 



52 weeks 



HbA lc 

All <8% >8% 



HbA lc 

All <8% >8% 




66 35 31 

Linagliptin 



62 26 36 

Placebo 



eGFR 




BL 4 8 12 18 24 30 36 42 48 52 

Treatment duration (weeks) 

Figure I Change from baseline to (A) week 1 2 and (B) week 52 for the adjusted 

mean HbA k in all patients and those with baseline HbA k < 8% and >8%; (C) time 

course of mean estimated GFR over I year in the treated set. 

Notes: *P < 0.0 1 ; **P < 0.00 1 ; ***P < 0.000 1 versus placebo. Figure I C: Copyright 

20 1 3 American Diabetes Association. From Diabetes Care®, Voi 36, 20 1 3; 237- 

244. 

Abbreviations: BL, baseline; eGFR, estimated glomerular filtration rate; HbA k , 
glycosylated hemoglobin; MDRD, Modification of Diet in Renal Disease. 



A key finding from this study was that compared with pla- 
cebo, treatment with linagliptin was associated with a slightly 
smaller decline in estimated GFR over the course of 1 year 
(Figure 1C). As a safety measure, renal function was moni- 
tored over regular time intervals, demonstrating a decline in 
estimated GFR of -2. 2 mL/min/1.73 m 2 in the placebo group 



(from a mean 25 mL/min/1 .73 m 2 at baseline). In comparison, 
estimated GFR declined to a lesser extent in linagliptin-treated 
patients, ie, -0.8 mL/min/ 1 .73 m 2 (from a mean baseline value 
of 22 mL/min/1 .73 m 2 ). The authors note that scientific cau- 
tion should be exercised in the interpretation of these data, 
since the progressive nature of diabetic kidney disease can be 
influenced by multiple confounding variables that were not 
rigorously accounted for in this study. Nevertheless, these 
data suggest that linagliptin could potentially complement 
other therapies that preserve renal function. 1 Although there 
have been several studies of DPP-4 inhibitors in patients with 
declining renal function (Table 1), it would be of benefit to 
patients with renal impairment if larger, well controlled studies 
were conducted to evaluate and reproduce the effects of these 
agents on the progressive decline of estimated GFR seen in 
patients with diabetic kidney disease. Additionally, because 
the study by McGill et al 1 excluded patients receiving chronic 
dialysis, future studies of newer antidiabetic agents, such as 
linagliptin, in this patient population would provide useful 
information for the practicing clinician. 

In the future, trials of longer duration would be helpful 
to elucidate further the effects of DPP-4 inhibitors in this 
patient population, particularly if such trials were to measure 
additional markers of renal function such as proteinuria, pres- 
ervation of estimated GFR, changes in blood pressure, and 
incidence of cardiovascular events. Large-scale clinical trials 
(ClincalTrials.gov identifier) are currently in progress that will 
assess the long-term effects of linagliptin, saxagliptin, and 
sitagliptin, respectively: CAROLINA (Cardiovascular Out- 
come Study of Linagliptin Versus Glimepiride in Patients With 
Type 2 Diabetes, NCT01243424), SAVOR-TIMI 53 (Does 
Saxagliptin Reduce the Risk of Cardiovascular Events When 
Used Alone or Added to Other Diabetes Medications?, 
NCT01 107886), and TECOS (Sitagliptin Cardiovascular 
Outcome Study, NCT00790205). These are large studies 
(6,000-16,500 patients) of long duration (4-8 years), and are 
designed to assess cardiovascular outcomes. Although not spe- 
cifically targeted toward patients with renal impairment, the 
patient population (individuals with type 2 diabetes and car- 
diovascular disease) in each of these studies is likely to include 
a significant number of individuals with varying degrees of 
renal impairment. Of important note is that CAROLINA is the 
only study that designated in its prespecified inclusion criteria 
patients with prevalent microvascular complications, such as 
chronic kidney disease and/or microalbuminuria. 

Thus, with completion of these studies, we can expect to 
see long-term data describing the use of DPP-4 inhibitors in 
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Table I Studies evaluating DPP-4 inhibitors in patients with declining renal function 



Study 



Renal function 



Change 3 in 
HbA |e (%) 



Patients with at 
least one AE (%) 



Arjona Ferreira et al" (n = 26) 

Sitagliptin (54 weeks) 

Glipizide 
Arjona Ferreira et al 12 (n = 129) 

Sitagliptin (54 weeks) 

Glipizide 
Kothny et al 13 (n = 369) 

Vildagliptin (54 weeks) 

Placebo 

McGill etal 1 (n = 133) 
Linagliptin (52 weeks) 
Placebo 

Nowickietal 14 (n = 164) 
Saxagliptin (52 weeks) 

Placebo 



eGFR b < 50 



ESRD with dialysis 



eGFR: b 
2:30 to <50 
<30 

>30 to <50 
<30 

eGFR b < 30 without dialysis 



CrCI: d 

£60 

£30 

<60 

<30 



-0.8 
-0.6 

-0.72 
-0.87 

-0.6 
-0.8 
-0.2 
-0.1 

-0.72 c 



-0.94 
-0.81 
+0.19 
-0.49 



68 
72 

83 
80 

84 
85 
85 
88 

94 
92 

58 
83 
60 
70 



Notes: a Change from baseline; b eGFR determined using the Modification of Diet in Renal Disease equation (ml_/min/l.73 m 2 ); c only placebo-adjusted HbA |c reduction was 
reported; d CrCI determined using the Cockcroft-Gault equation (mL/min). 

Abbreviations: DPP-4, dipeptidyl peptidase-4; HbA |c , glycosylated hemoglobin; AE, adverse event; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease; 
CrCI, creatinine clearance. 



patients with renal and cardiovascular disease. The current 
literature evaluating these agents supports their relative safety 
and efficacy in patients with declining renal function. 
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